JP,2002-027272,A [CLAIMS] 



1/1 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The 1st color data showing the coordinate point in the 1st color space depending on the input device 
which inputs an image and obtains image data In the color chart with which two or more color patches of a 
different color for creating the color conversion definition changed into the 2nd color data showing the 
coordinate point in the 2nd [ device / non-depending ] color space were arranged The inside of the amount 
space of coloring matter expressed with three shafts of cyanogen, a Magenta, and the amount of coloring matter 
of each yellow, Cyanogen, a Magenta, And the amounts QCb and QMb of the minimum coloring matter of each 
monochrome of yellow, While including the color patch corresponding to each of all top-most vertices of the 
rectangular parallelepiped specified in the amount of base coloring matter (QCb, QMb, QYb) and the amount 
QCmax of the maximum coloring matter of cyanogen monochrome which consist of combination of QYb, the 
amount QMmax of the maximum coloring matter of Magenta monochrome, and the amount QYmax of the 
maximum coloring matter of yellow monochrome the straight-line top which connects two selected top-most 
vertices even if it is the case where which two top-most vertices of said rectangular parallelepiped are chosen — 
- this — the color chart characterized by including the color patch corresponding to the midpoint inserted into 
two top-most vertices. 

[Claim 2] The 1st color data showing the coordinate point in the 1st color space depending on the input device 
which inputs an image and obtains image data In the color conversion definition creation approach which creates 
the color conversion definition for changing into the 2nd color data showing the coordinate point in the 2nd 
[ device / non-depending ] color space The inside of the amount space of coloring matter expressed with three 
shafts of cyanogen, a Magenta, and the amount of coloring matter of each yellow, Cyanogen, a Magenta, And the 
amounts QCb and QMb of the minimum coloring matter of each monochrome of yellow, While including the color 
patch corresponding to each of all top-most vertices of the rectangular parallelepiped specified in the amount of 
base coloring matter (QCb, QMb, QYb) and the amount QCmax of the maximum coloring matter of cyanogen 
monochrome which consist of combination of QYb, the amount QMmax of the maximum coloring matter of 
Magenta monochrome, and the amount QYmax of the maximum coloring matter of yellow monochrome A color 
chart including the color patch corresponding to the midpoint inserted into two top-most vertices is adopted, 
the straight-line top which connects two selected top-most vertices even if it is the case where which two top- 
most vertices of said rectangular parallelepiped are chosen — this — While acquiring the 2nd color data showing 
the coordinate point in said 2nd color space corresponding to two or more color patches of each which 
constitute this color chart Input said color chart into an input device, and correspond to two or more color 
patches of each which constitute this color chart The color conversion definition creation approach 
characterized by creating said color conversion definition by acquiring the 1st color data showing the coordinate 
point in said 1st color space, and matching said 1st color data and said 2nd color data. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In this invention, it is related to the color chart with which two or more color patches of 
a different color for creating the color conversion definition creation approach which creates the color 
conversion definition which changes into the 2nd color data showing the coordinate point in the 2nd [ device / 
non-depending ] color space the 1st color data showing the coordinate point in the 1st color space depending 
on the input device which inputs an image and obtains image data, and its color conversion definition were 
arranged. 
[0002] 

[Description of the Prior Art] The color of the light emitted from each point of an image is usually data-ized with 
regards to human beings eye having red, green, and three kinds of cells that feel each color of three blue colors 
as a coordinate value of the color space of various three dimensions, such as RGB (R: red, G:green, B:blue), 
CMY (C: cyanogen, M:Magenta, Yryellow), XYZ, and L*a*b*. For example, the light emitted from each point of an 
image is read through each filter of red, green, and blue with a scanner, and the output data (R, G, B) expressed 
by the coordinate value of the above-mentioned color space RGB are generated. 

[0003] Output data (R, G, B) are data with device dependence peculiar to this scanner, in order to be dependent 
on spectral-distribution properties, such as each above-mentioned filter of a scanner, and a light sensing 
portion. The output data of this scanner are unsuitable for using it for other image devices, such as a printer, 
passing the way things stand because of this device dependence. However, the color conversion definition which 
defined the correspondence relation between these output data (R, G, B) and color data without the device 
dependence of colorimetry value data (L* f a*, b*) etc. expressed with the coordinate value of color space 
L*a*b* is prepared. Similarly to other image devices furthermore, by preparing the color conversion definition 
which defined the correspondence relation of the color data and colorimetry value data which this image device 
treats The output data (R, G, B) of a scanner are convertible for the color data of a color space with the device 
dependence of other image devices through colorimetry value data (L*, a*, b*) without device dependence 
combining these color conversion definitions. 

[0004] The color conversion definition which defined the correspondence relation between the output data of a 
scanner and colorimetry value data can be created as follows. First, the color chart which has two or more 
patches is created by exposing for example, on a reversal film (RV) by the laser beam printer. And the 
colorimetry value data (L*. a*, b*) corresponding to that the patch of each are generated by generating the 
output data (R, G, B) of the scanner corresponding to the transmitted light of that the patch of each, and 
carrying out the colorimetry of the transmitted light of each patch of the color chart by reading the transmitted 
light of each patch of the color chart with a scanner. Thus, the color conversion definition for changing common 
output data (R, G, B) into colorimetry value data (L*, a*, b*) is created by performing matching with each output 
data (R, G, B) of the generated scanner, and each generated colorimetry value data (L*, a*, b*) using each 
patch, and expressing this matching in approximation using a polynomial. 

[0005] Usually, the field (this field is called a color reproduction field (gamut) below) specified with two or more 
color patches of a color chart is not broken if Above RV includes all the fields that can originally be colored, and 
its dynamic range of a scanner is still larger than the field which that RV can originally color. For this reason, the 
color conversion definition in the exterior of the color reproduction field of this color chart extends simply the 
above-mentioned polynomial used for matching with for example, the above-mentioned colorimetry value data 
(L*, a*, b*) and the output data (R, G, B) of the above-mentioned scanner to the exterior of the above- 
mentioned finite field as it is, and is created. 
[0006] 
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[Problem(s) to be Solved by the Invention] A color conversion definition is created as mentioned above. 
However, it is difficult for creating with a sufficient precision to have become difficult and to create this color 
conversion definition with a sufficient precision especially near the boundary of the color reproduction field of a 
color chart, and in the exterior of a color reproduction field in the conventional color charts, such as an IT8 
chart used for creation of such a color conversion definition. 

[0007] This invention aims at offering the color chart suitable for creation of a highly precise color conversion 
definition, and the color conversion definition creation approach which creates the color conversion definition 
using the color chart in view of the above-mentioned situation. 
[0008] 

[Means for Solving the Problem] The color chart of this invention which attains the above-mentioned purpose 
The 1st color data showing the coordinate point in the 1st color space depending on the input device which 
inputs an image and obtains image data In order to create the color conversion definition changed into the 2nd 
color data showing the coordinate point in the 2nd [ device / non-depending ] color space. It is the color chart 
with which two or more color patches of a different color were arranged. Cyanogen, The inside of the color 
space expressed with three shafts of a Magenta and the amount of coloring matter of each yellow. Cyanogen, a 
Magenta, And the amounts QCb and QMb of the minimum coloring matter of each monochrome of yellow, While 
including the color patch corresponding to each of all top-most vertices of the rectangular parallelepiped 
specified in the amount of base coloring matter (QCb, QMb, QYb) and the amount QCmax of the maximum 
coloring matter of cyanogen monochrome which consist of combination of QYb, the amount QMmax of the 
maximum coloring matter of Magenta monochrome, and the amount QYmax of the maximum coloring matter of 
yellow monochrome Even if it is the case where which two top-most vertices of the above-mentioned 
rectangular parallelepiped are chosen, it is characterized by including the color patch corresponding to the 
midpoint inserted into the two top-most vertices on the straight line which connects two selected top-most 
vertices. 

[0009] The color conversion definition creation approach of this invention of attaining the above-mentioned 
purpose The 1st color data showing the coordinate point in the 1st color space depending on the input device 
which inputs an image and obtains image data It is the color conversion definition creation approach which 
creates the color conversion definition for changing into the 2nd color data showing the coordinate point in the 
2nd [ device / non-depending ] color space. The inside of the color space expressed with three shafts of 
cyanogen, a Magenta, and the amount of coloring matter of each yellow, Cyanogen, a Magenta, And the amounts 
QCb and QMb of the minimum coloring matter of each monochrome of yellow, While including the color patch 
corresponding to each of all top-most vertices of the rectangular parallelepiped specified in the amount of base 
coloring matter (QCb, QMb, QYb) and the amount QCmax of the maximum coloring matter of cyanogen 
monochrome which consist of combination of QYb, the amount QMmax of the maximum coloring matter of 
Magenta monochrome, and the amount QYmax of the maximum coloring matter of yellow monochrome Even if it 
is the case where which two top-most vertices of the above-mentioned rectangular parallelepiped are chosen, a 
color chart including the color patch corresponding to the midpoint inserted into the two top-most vertices on 
the straight line which connects two selected top-most vertices is adopted. While acquiring the 2nd color data 
showing the coordinate point in the color space of the above 2nd corresponding to two or more color patches of 
each which constitute the color chart Input the above-mentioned color chart into an input device, and 
correspond to two or more color patches of each which constitute the color chart. The 1 st color data showing 
the coordinate point in the color space of the above 1st is acquired, and it is characterized by creating the 
above-mentioned color conversion definition by matching the color data of the above 1st, and the color data of 
the above 2nd. 

[0010] Since the color chart of above-mentioned this invention is a thing including the color patch corresponding 
to each of all top-most vertices of the above-mentioned rectangular parallelepiped, and each of above- 
mentioned midpoints, many color data exist near the boundary of the color field expressed with the above- 
mentioned rectangular parallelepiped. Since the color conversion definition creation approach of above- 
mentioned this invention is what creates a color conversion definition using this color chart, it creates a color 
conversion definition with high precision especially compared with the conventional color conversion definition 
creation approach near the boundary of the color reproduction field of a color chart, and in the exterior of a 
color reproduction field. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 

[0012] First, before explaining the color conversion definition creation approach of this operation gestalt itself, 

the image processing system which used the color conversion definition created by the color conversion 
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definition creation approach of this operation gestalt is explained. 

[0013] Drawing 1 is the whole example block diagram of an image processing system. 

[0014] The image processing system 10 shown in this drawing consists of a scanner 1, a personal computer 2, 
and a printer 3. With a scanner 1, the input image for example, on RV is read, and the RGB image data whose 
color was separated into each RGB3 color showing the read input image are generated. These RGB image data 
are inputted into a personal computer 2. The inputted RGB image data are changed into the CMYK image data 
whose color was separated into each CMYK4 color in a personal computer 2. Here, K expresses black. This 
CMYK image data is inputted into a printer 3, and a printer 3 emits ink on a form according to this CMYK image 
data, and creates an output image. 

[0015] Drawing 2 is drawing having shown signs that image data was changed in a personal computer. 
[0016] The personal computer 2 shown in this drawing has the color conversion definition PD for printer 3 which 
defines the correspondence relation between the color conversion definition SD for scanner 1 which defines the 
correspondence relation between the output data (R, G, B) of a scanner 1, and colorimetry value data (L*, a*, 
b*), colorimetry value data (L*, a*, b*), and the input data (C, M, Y, K) of a printer 3. 

[0017] The RGB image data outputted from the scanner 1 are inputted into this personal computer 2. This RGB 
image data are changed into L*a*b* image data by the color conversion definition SD for the above-mentioned 
scanner 1. The changed L*a*b* image data is changed into the CMYK image data of a printer 3 by the color 
conversion definition PD for printer 3, and this changed CMYK image data is inputted into a printer 3. Thus, by 
using the color conversion definition SD for scanner 1, and the color conversion definition PD for printer 3 
Through non-depending device colorimetry value data (L*, a*, b*) by changing the output data (R, G, B) of a 
scanner 1 into the input data (C, M, Y, K) of a printer 3 The tint of the input image inputted by the scanner 1 
shown in drawing 1 is reproduced by the output image outputted by the printer 3. 

[0018] The color conversion definition creation approach of this operation gestalt is the approach of creating the 
color conversion definition SD for scanner 1. The RGB color space showing the output data (R, G, B) of a 
scanner 1 defined by this color conversion definition SD is shown in drawing 3 , and the L*a*b* color space 
showing colorimetry value data (L*, a*, b*) is shown in drawing 4 . 

[0019] Drawing 3 is drawing showing the RGB color space where the output data of a scanner are specified. 
[0020] The RGB color space shown in this drawing is space where a coordinate is specified with three basic 
shafts, R shaft, G shaft, and B shaft Here, the above-mentioned color conversion definition SD is created in the 
1st [ of the shape of 6 face pieces surrounded by the dotted line in this drawing ] 1_definition field g1. The 1st 
[ this ] definition field g1_1 is larger than the dynamic range of a scanner 1, and all the RGB data outputted from 
a scanner 1 are contained 1st inside [ this ] definition field g1_1. The field of the crushed configuration which has 
six fields which are included in the 1st [ this ] definition field g1_1, and which are expressed with a continuous 
line in this drawing shows the 1st color reproduction field g1_2 which is the color reproduction field of RV 
original. 

[0021] Drawing 4 is drawing showing the L*a*b* color space where colorimetry value data are specified. 
[0022] The L*a*b* color space shown in this drawing is space where a coordinate is specified with three basic 
shafts, L* shaft, a* shaft, and b* shaft. The 2nd definition field g2_1 with six fields surrounded by the dotted line 
in this drawing expresses the field corresponding to the 1st definition field g1J of the above-mentioned RGB 
color space. The 2nd color reproduction field g2_2 of the crushed configuration which has six fields included in 
the 2nd [ this ] definition field g2_1 in this drawing expresses the color reproduction field of RV original in the 
inside of this L*a*b* color space. 

[0023] The color conversion definition SD for the above-mentioned scanner 1 is what shows the 
correspondence relation between each 1st [ of the plurality in the 1st / of this RGB color space / 1_definition 
field g1 ] color data, and two or more 2nd color data in the 2nd [ of a L*a*b* color space ] 2_definition field g1. 
Usually It is created to each 1st color data expressed with two or more 1st coordinate points of each of the 
shape of a grid of definition field g1_1 of a RGB color space. Below, two or more coordinate points of each of the 
shape of these grid that the color conversion definition SD is defined are called an interested point 
[0024] This color conversion definition SD is created by the color conversion definition creation approach of this 
operation gestalt mentioned later, and the exclusive chart in that case, for example, this operation gestalt shown 
' n drawing 5 , is used. 

[0025] Drawing 5 is drawing showing the exclusive chart of this operation gestalt, and drawing 6 is drawing 
showing the conventional IT8 chart 

[0026] First, it explains from the conventional IT8 chart CT 2. The IT8 chart shown in drawing 6 is a color chart 
which has the color patch of all 288 colors which consist of a part for the principal part which consists of line A- 
L and trains 1-22, and gray scale of the one-line 22 trains shown in this drawing lower part Color solid color 144 
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color from which a hue changes and lightness and saturation differ for every train for every line of the field 
where each color of each color patch which constitutes a part for the principal part is specified in line A-L and 
trains 1-12, Each train of the field specified in line A-L and trains 13-19 consists of a color of the primary color 
scale equivalent to C, M, Y, K, R, G, and B each color, and a manufacturer objective color freely arranged by the 
manufacturer of the field specified in line A-L and trains 20-22. 

[0027] The exclusive chart CT 1 shown in drawing 5 is a color chart which consists of gray scale of the one-line 
27 trains of the 33-line 33 trains a part for the principal part and the said drawing bottom of the said drawing top 
and which includes the color patch of all 729 colors substantially. 

[0028] The color patch of this exclusive chart is printed on RV by the printer based on the data (QC, QM, QY) of 
the 729 (729= 93) passage expressed with the coordinate point in the amount space of CMY coloring matter 
shown in drawing 7 . 

[0029] Drawing 7 is drawing showing the amount space of CMY coloring matter where the amount of coloring 
matter of each coloring matter of CMY each color which constitutes each color patch of the exclusive chart of 
this operation gestalt is specified. 

[0030] The amount space of CMY coloring matter of the three dimension which sets a basic shaft as QC shaft, 
QM shaft, and QY shaft is shown in this drawing, and the amount data of coloring matter which express the 
group of the amount of coloring matter of CMY each color with the coordinate value in this amount space of 
CMY coloring matter are expressed. The greatest rectangular parallelepiped in this amount space of CMY 
coloring matter shown in this drawing shows the field containing 729 kinds of data corresponding to each patch 
of the above-mentioned exclusive chart. The amount of the maximum coloring matter of each monochrome of 
Cyanogen C, Magenta M, and Yellow Y in this amount space of CMY coloring matter is set to QCmax, QMmax, 
and QYmax, and Cyanogen C, Magenta M, and the amount of the minimum coloring matter of each monochrome 
of Yellow Y are set to QCb, QMb, and QYb. The base coordinate point O specified with the coordinate (QCb, 
QMb, QYb) as which the above-mentioned rectangular parallelepiped expresses highlights The coordinate point 
PC specified with the coordinate (QCmax, QMb, QYb) showing the amount of the maximum coloring matter of a 
pure color C the amount of the maximum coloring matter of a pure color M — expressing (QCb, QMmax, QYb) - 
- the coordinate point PM specified — The coordinate point PY specified with the coordinate (QCb, QMb, 
QYmax) showing the amount of the maximum coloring matter of a pure color Y, The coordinate point PR 
specified with the coordinate (QCb, QMmax, QYmax) showing the amount of the maximum coloring matter of a 
pure color R The coordinate point PG specified with the coordinate (QCmax, QMb, QYmax) showing the amount 
of the maximum coloring matter of a pure color G It has the coordinate point PB specified with the coordinate 
(QCmax, QMmax, QYb) showing the amount of the maximum coloring matter of a pure color B, and the highest 
color quantum point PK specified with the coordinate (QCmax, QMmax, QYmax) showing a shadow in top-most 
vertices. 

[0031] The 729 above-mentioned kinds of each data is prescribed by each coordinate value of 729 kinds of 
amounts of coloring matter which combined each nine amounts of coloring matter which come to divide between 
amount QCb-QCmax of coloring matter equally to C shaft orientations, each nine amounts of coloring matter 
which come to divide between amount QMb-QMmax of coloring matter equally to M shaft orientations, and each 
nine amounts of coloring matter which come to divide between amount QYb-QYmax of coloring matter equally to 
Y shaft orientations. While each amount data of coloring matter corresponding to each top-most vertices of the 
above-mentioned rectangular parallelepiped is contained in 729 kinds of data specified with these coordinate 
values, even if it is the case where which two top-most vertices of the rectangular parallelepiped are chosen, 
the amount data of coloring matter corresponding to the midpoint inserted into the two top-most vertices on 
the straight line which connects two selected top-most vertices are also contained in them. This midpoint is 
expressed by drawing 7 by points other than eight top-most vertices of the above-mentioned rectangular 
parallelepiped of each point which at least two lines shown in this drawing cross. 

[0032] An IT8 chart has a color patch of the primary color scale equivalent to C, M, Y, K, R, G, and B each color, 
as mentioned above. For this reason, on the straight line between the base coordinate point O describing above 
and above-mentioned each point PC, PM, PY, PK, PR, PG, and PB in the above-mentioned rectangular 
parallelepiped in the above-mentioned amount space of CMY coloring matter, also although many data 
corresponding to these color patches exist Between the point PK describing above, the points PC, PM, PY, PK, 
PR, and PG of expressing each above-mentioned pure color, and each PB, it does not have data corresponding 
to these color patches. 

[0033] On the other hand, since the exclusive chart of this operation gestalt is a thing including the color patch 
corresponding to each of all top-most vertices of the above-mentioned rectangular parallelepiped, and each of 
above-mentioned midpoints, on the boundary of a color field expressed with the above-mentioned rectangular 
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parallelepiped, and near a boundary, many data corresponding to the color patch of this exclusive chart exist. 
[0034] In addition, with this operation gestalt, each color patch of this exclusive chart is printed on the maximum 
taking advantage of the color reproduction field of Above RV, and the field which includes the color data of the 
above-mentioned RGB color space corresponding to each color patch of the color reproduction field of this 
exclusive chart, i.e., this exclusive chart, considers as the 1st color reproduction field g1_2 and match showing 
the color reproduction field of the above RV in the above-mentioned RGB color space. 

[0035] Hereafter, the color conversion definition creation approach of this operation gestalt which creates the 
color conversion definition SD for scanner 1 using this exclusive chart is explained using the flow chart of 
drawing 8 . in addition, by the color conversion definition creation approach described below, in order to raise the 
conversion precision of the color conversion definition SD finally obtained besides the output data (R, G, B) of a 
scanner 1, and colorimetry value data (L*, a*, b*), the data (C, M, Y) and (C\ M\ and Y — ') data which are 
mentioned later are introduced, and it asks for the correspondence relation between data (R, G, B) and data (C, 
M, Y), the correspondence relation between data (C, M f Y) and data (C\ M\ and Y — and (C\ M\ and Y — ') 
the correspondence relation between data and data (L*, a*, b*), and the color conversion definition SD is 
determined combining these correspondence relation. 

[0036] Drawing 8 is a flow chart showing the color conversion definition creation approach of this operation 
gestalt 

[0037] At step S1, the exclusive chart created on RV is read with a scanner 1, and each RGB data 
corresponding to two or more color patches of an exclusive chart of each is acquired. Thus, each acquired RGB 
data is expressed by each 729 coordinate point in the 1st [ of the RGB color space shown in drawing 3 ] 1_color 
reproduction field g2. In addition, no less than 386 coordinate points exist on the front face of 1st color 
reproduction field g1_2 among the 729 above-mentioned coordinate points. Next, it progresses to step S2. 
[0038] It changes into each coordinate point of a CMY color space which shows each of these 729 coordinate 
points of a RGB color space in drawing 9 at step S2. 

[0039] Drawing 9 is drawing showing the CMY space corresponding to the RGB color space shown in drawing 3 . 
[0040] As for the CMY color space shown in drawing 9 , a coordinate is expressed by C shaft, M shaft, and three 
basic shafts of a Y-axis. The field of the shape of a rectangular parallelepiped surrounded by the dotted line in 
this drawing is a field (1st definition field g1_V) corresponding to the 1st definition field g1_1 in the RGB space 
shown in drawing 3 . The field of the crushed configuration which has six fields which are included in this field 
g1_1\ and which are expressed with a continuous line by drawing 9 shows the color reproduction region (1st 
color reproduction region g1_2') corresponding to the 1st color reproduction region g1_2 in the RGB space shown 
in drawing 3 . 

[0041] Here, the coordinate point (C, M, Y) of the CMY color space corresponding to the coordinate point (R, G, 
B) of a RGB color space is transformation. C=FC (R, G, B) — (1) 
M=FM (R, G, B) — (2) 
Y=FY (R, G, B) — (3) 

It shall be expressed with a ** form, as the example of this transformation — for example, — C=-log10R — (V) 
M=-log10G — (20 
Y=-log10B — (30 

** is raised. However, transformation should just choose that from which the color reproduction nature by these 
formula V and the color conversion definition SD which is not restricted to 2' and 3 f and is finally obtained 
becomes good. Next, it progresses to step S3. 

[0042] At step S3, the side color of the exclusive chart on RV is carried out with a colorimetry vessel, and each 
L*a*b* data corresponding to two or more color patches of an exclusive chart of each is acquired. Thus, each 
acquired L*a*b* data is expressed by each 729 coordinate point in the 2nd [ of the L*a*b* color space shown in 
drawing 4 ] 2_color reproduction field g2. In addition, 386 coordinate points exist among this 729 coordinate point 
also on the front face of 2nd color reproduction field g2_2 of a L*a*b* color space. Next, it progresses to step 
S4. 

[0043] In step S4, each of these 729 coordinate points of a L*a*b* color space are changed into each 
coordinate point of the C'M'Y' color space shown in drawing 10 so that it may state below, here, it is indicated 
by JP,10-164352,A with a CMY color space — as (X, Y, Z) — etc. (L*, a*, b*) etc. — the space of the 
colorimetry-END (Equivalent neutral density) value (C\ M\ and Y — ') of CMY without the device dependence 
which it comes to change from a colorimetry value is expressed. 

[0044] Drawing 10 is drawing showing the C'M'Y' space corresponding to the L*a*b* color space shown in 
drawing 4 . 

[0045] As for the C'M'Y' color space shown in drawing 10 , a coordinate is expressed by three basic shafts of C 1 
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shaft and M'shaft and Y' shaft. The field of the shape of a rectangular parallelepiped surrounded by the dotted 
line in this drawing is a field (2nd definition field g2_V) corresponding to the 2nd definition field g2J in the 
L*a*b* color space shown in drawing 4 . The field of the crushed configuration which has six fields which are 
included in this 2nd definition field g2_1\ and which are expressed with a continuous line by drawing 10 shows 
the color reproduction region (2nd color reproduction region g2_2') corresponding to the 2nd color reproduction 
region g2_2 in the L*a*b* color space shown in drawing 4 . 

[0046] each coordinate point (C\ M\ and Y — ') in the C'M'Y' color space shown in this drawing 10 
corresponding to each 729 above-mentioned coordinate points (L*, a*, b*) of the L*a*b* color space shown in 
drawing 4 — transformation C^FC (L* f a*, b*) — (4) 
M'=FM' (L*, a*, b*) — (5) 
Y'=FY' (L* t a*, b*) — (6) 

It shall be expressed with a ** form. The concrete example of derivation of this transformation is described 

below. In addition, the L*a*b* color space dealt with here presupposes that it is a CIELAB color space. 

[0047] First, relational expression showing each 729 above-mentioned coordinate points (L*, a*, b*) below here 

L*=1 1 6xf(Y/Yn)-16 — (alpha 1) 

a*=500x {f(X/Xn)-f (Y/Yn)} — (alpha 2) 

b*=200x {f(Y/Yn)-f (Z/Zn)} — (alpha 3) 

It changes into each 729 coordinate points (X, Y, Z) in ******** and a XYZ color space. However, function f (t) 
used with this relational expression is a function which is set to f(t) =^1/3, and becomes f(t) =7.787xt+16/1 16 in 
t<=0.008856 in the range of t> 0.008856. (Refer to Corona Publishing ** "basic of color reproduction 
engineering" (author: 1st ** of the Ota **** first edition) 27 - 28 pages) . 

[0048] next, each 729 coordinate points (X, Y, Z) which it comes to change in this way are changed into each 
729 coordinate points in a C'M'Y' color space (C\ M\ and Y — ') as it is the following. 
[0049] Drawing 1 1 is drawing showing xy chromaticity diagram. 

[0050] said — drawing — **** — existing really — a color — the whole region — having enclosed — all — a 
color — a field — T — zero — inside — a dotted line — surrounding — having had — the above — the — two 
— color reproduction — a region — g — two — _ — two — having corresponded — color reproduction — a 
region — g — two — _ — two — " — being shown — having — **** . 

[0051] The coordinate point in a XYZ color space (X, Y, Z) and the coordinate point on xy chromaticity diagram 

(x y) have the following relation here. 

[0052] 

x=X/(X+Y+Z) 
y=Y/(X+Y+Z) 

In addition, z chromaticity value is z=1— x-y=Z/(X+Y+Z). 

It is come out and expressed. Although z chromaticity value is unnecessary in the notation of xy chromaticity 
diagram of drawing 1 1 , it is needed for next count 

[0053] Next, the predetermined white point is set on this xy chromaticity diagram. Let the point (xw, yw, zw) of 
the following showing the chromaticity value of the auxiliary standard illuminant D50 of CIE be the white point 
Wxyz with this operation gestalt. 
[0054] 

(xw,yw)=(0.3457,0.3586) 

Next, it has each primary color points Rxyz, Gxyz, and Bxyz of expressing each primary color of R, G, and B on 
this xy chromaticity diagram in top-most vertices, and the field T1 of the triangle which includes above- 
mentioned color reproduction region g2_2" is considered. These three top-most vertices are set up so that a 
center of gravity may serve as the above-mentioned white point Wxyz. Moreover, as for the field T1 of this 
triangle, it is desirable to set up so that color reproduction region g2_2" may be included and area may serve as 
min. Here, the xyz chromaticity value of the three-primary-colors points Rxyz, Gxyz, and Bxyz describing above 
is expressed with (xG, yG, zG), and (xB, yB, zB), respectively (xR, yR, zR). 

[0055] Now, this xy chromaticity diagram serves as space showing the additive mixture of colors of RGB each 
color so that it may understand also from the center of gravity of each primary color points Rxyz, Gxyz, and 
Bxyz serving as the above-mentioned white point Wxyz on xy chromaticity diagram. For this reason, if it is 
possible to express the point on xy chromaticity diagram with the linear combination of each vector from Zero O 
to each of these primary color points Rxyz and Gxyz and the Bxyz direction and each predetermined distance 
parameters R, G, and B to each of these vector directions are introduced, the coordinate on the RGB space 
expressed with these parameters (R, G, B) can express the point on xy chromaticity diagram. The above- 
mentioned coordinate (X, Y, Z) showing the same point as the point which a coordinate (R, G, B) and its 
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coordinate express is mutually connected by the linear transformation type shown below (********** "the 

foundation of color dynamics" author: refer to Mitsuo Ikeda 125 - 130 pages). 

[0056] 

R=a11X+a12Y+a13Z — (alpha 4) 
G=a21X+a22Y+a23Z — (alpha 5) 
B=a31X+a32Y+a33Z — (alpha 6) 

This formula alpha 1 is related with the white point (xw, yw, zw). a1 1 xw+a12 yw+alSzw^l — (alpha 7) 
a21 xw+a22 yw+a23zw=1 — (alpha 8) 
a31 xw+a32 yw+a33zw=1 — (alpha 9) 

It is related with the primary color point (xR, yR, zR) of R. a21 xR+a22 yR+a23zR=0 — (alpha 10) 
a31 xR+a32 yR+a33zR=0 — (alpha 11) 

It is related with the primary color point (xG, yG, zG) of G. a11 xG+a12 yG+a13zG=0 — (alpha 12) 
a31 xG+a32 yG+a33zG=0 — (alpha 13) 

It is related with the primary color point (xB, yB, zB) of B. a1 1 xB+a12 yB+a13zB=0 — (alpha 14) 
a21 xB+a22 yB+a23zB=0 — (alpha 15) 
********** formation is carried out 

[0057] In these formula (alpha 7) - (alpha 15), if its attention is paid to the formula containing a1 1, a12, and a13 
Three equation a11 xw+a12 yw+a13zw=1a1 1 xG+a12 yG+a13zG=0a1 1 xB+a12 yB+a13zB=0 of the following exist, 
and a11, a12 ? and a13 can be calculated by solving the simultaneous equations of these three equations. 
Moreover, like this, when the equation containing a21, a22, and a23 and three equations which exist and contain 
a31, a32, and a33 exist and solve those simultaneous equations, it can ask for the multiplier aij (2 i, j= 1, 3) which 
appears in above-mentioned equation (alpha 4) - (alpha 6). [ three ] 

[0058] Thus, the above-mentioned formula (alpha 4) with the called-for multiplier aij and a coordinate (X, Y, Z) 
are changed into a coordinate (R, G, B) by - (alpha 6). and this coordinate (R, G, B) is changed into a coordinate 
(C\ M\ and Y — ') by the following formulas. 
[0059] 

C'=-log10 (R/RW) — (alpha 16) 
M'=Hog10 (G/GW) — (alpha 17) 
r=-log10 (B/BW) — (alpha 18) 

R, G, and B for which constants RW and GW and each BW substituted the coordinate of the above-mentioned 
white point Wxyz for above-mentioned formula (alpha 4) - (alpha 6) here, and it asked — each value is 
expressed. 

[0060] As stated above, by compounding formula (alpha 1) - (alpha 3) formula (alpha 4) - (alpha 6)..and formula 
(alpha 16) - (alpha 18) C'M'Y' above-mentioned transformation [ which searches for each coordinate point in a 
color space (C\ M\ and Y — ') ] (4) - (6) corresponding to the coordinate point (L*, a*, b*) of the above- 
mentioned L*a*b* color space is drawn. Next, it progresses to step S5. 

[0061] Each coordinate point in the above-mentioned CMY space which asked at step S2 corresponding to each 
color data (R, G, B) which read each color patch of the above-mentioned exclusive chart CT 1 with the scanner 
1 at step S5, and was obtained (C, M, Y), it asks for correspondence relation with each coordinate point (C\ M\ 
and Y — 0 in the above-mentioned C'M'Y' color space which asked for each color patch of the above- 
mentioned exclusive chart CT 1 by step S4 corresponding to each colorimetry value (L* t a*, b*) acquired by 
carrying out a colorimetry. This correspondence relation is expressed using three polynomials shown in following 
several 1. 
[0062] 
[Equation 1] 

, / + j +* £ff . , 

C = 2 A^ijkC i M^Y k ... ( 7 ) 

, i + ;+tsn . , 

M « 2 A i2) ijkC l M J Y k - (8) 

-0 

y - 2 A i3) ijkC l M J Y k »- ( 9 ) 
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[0063] three formula (7) - (9) shown in several 1 — it is each coordinate component of the coordinate point (C\ 
M', and Y — ') in C and M' which are shown in each left part, and Y'above-mentioned [ corresponding to the 
coordinate point (C, M, Y) that each of each exists in the interior of 1st color reproduction field g1_2* in the 
above-mentioned CMY color space ] C'M'Y' color space. These formula (7) - (9) Each of each right-hand side 
serves as the n-th polynomial showing the coordinate component in CMY space of Variables C, M f and Y, for 
example, each term of a polynomial is expressed by the formula (7) by A(1) ijkCiMjYk. Here, A(1) ijk expresses 
the multiplier of this term, characteristics i, j, and k are all zero or more integers, and sum i+j+k of these 
characteristics has become below the maximum above-mentioned degree n. The multiplier of each term of a 
polynomial is expressed in a formula (8) and (9) as A(2) ijk and A(3) ijk. In addition, generally the precision of 
conversion expressed by these formula (7) - (9) improves, so that the maximum degree n is large, and it sets 
this maximum degree n to n= 7 with this operation gestalt 

[0064] Each 729 coordinate points in 1st [ of the CMY color space called for at step S2 ] color reproduction 
field g1_2' (C, M, Y) here C of the right-hand side of above-mentioned formula (7) - (9), as for each coordinate 
point (C\ M\ and Y — ') acquired by substituting for M and Y, it is desirable that it is a thing reproducing each 
729 coordinate point (C\ M\ and Y — ') acquired at step S2 corresponding to each of those coordinate points 
(C, M, Y). regression analysis determines the above-mentioned coefficient A (1) ijk and each A(2) ijk and A (3) ijk 
so that each of these coordinate points (C\ M\ and Y — ') searched for by above-mentioned formula (7) - (9) 
may average at each of these whole coordinate point and repeatability may increase most, thus, the determined 
coefficient A (1) — ijk and A (2) — the conversion polynomial which specifies the conversion at the coordinate 
point in the above-mentioned C'M'Y' color space in the above-mentioned CMY space (C\ M', and Y — ') from a 
coordinate point (C, M, Y) in a high precision is determined by adopting ijk and A(3) ijk as above-mentioned 
formula (7) - (9). Next, it progresses to step S6. 

[0065] Each interested point mentioned above that the color conversion definition SD of definition field g1_1 of 
the above 1st in the RGB color space shown in drawing 3 is defined by step S6 is acquired. Below, although 
explanation is advanced paying attention to one interested point in these interested points (Rc, Gc, Be), the 
same actuation as the case of this interested point (Rc, Gc, Be) is performed also to interested points other 
than this interested point Next, it progresses to step S7 - step S8. 

[0066] At step S7 - step S8, it judges whether each interested point acquired at step S6 exists in the interior of 
color reproduction field g1_2 of the above 1st, or it exists outside. 

[0067] When a certain interested point (Rc, Gc, Be) exists in the 1st interior of color reproduction field g1_2 
(exterior) Since the interested point (Cc, Mc, Ye) in the CMY space shown in drawing 9 corresponding to this 
interested point (Rc, Gc, Be) also exists in the interior of 1st color reproduction field g1_2' in CMY space 
- (exterior), The above-mentioned judgment performs by distinguishing whether an interested point (Cc, Mc, Yc) is 
in the interior of 1st color reproduction field g1_2\ 

[0068] It refers to drawing 9 again and an example of the procedure of this distinction is explained below. 
[0069] One black dot a1 and two white round heads a2 and a3 which are not in drawing 3 , and two x marks b1 
and b2 are shown in drawing 9 showing the CMY space mentioned above. Since the white round heads a2 and a3 
are unrelated to the above-mentioned judgment, it explains later. A black dot a1 expresses the interested point 
(Cc, Mc, Yc) mentioned above. 

[0070] The perpendicular shown in this drawing with an alternate long and short dash line is taken down from the 
black dot a1 showing this interested point on MY flat surface containing M shaft and a Y-axis. In this case, two 
intersections of this perpendicular and color reproduction field g1_2' of the above 2nd exist, and each of two 
intersections, such as it, are shown by the above-mentioned x marks b1 and b2. When shown in this drawing, 
each C coordinate value of two intersections expressed with these x marks b1 and b2 is small as compared with 
C coordinate value of the interested point (Cc, Mc, Yc) expressed with a black dot a1 describing above. The size 
relation of such a coordinate value shows that the interested point expressed with this black dot a1 exists in the 
exterior of color reproduction field g1_2' of the above 1st. 

[0071] Generally a perpendicular is taken down, respectively not only to MY flat-surface top but to on CM flat 
surface and YC flat surface. Similarly The coordinate value of an interested point (Cc, Mc, Yc), An interested 
point (Cc, Mc, Yc) judges whether it exists in the interior of this 1st color reproduction field g1_2\ or it exists 
outside by investigating size relation with the coordinate value of the intersection of these each perpendicular 
and color reproduction field g1_2' of the above 1st. 

[0072] Thus, based on the judged result, if the interested point (Cc, Mc, Yc) used as the candidate for a 
judgment exists in the interior of 1st color reproduction field g1_2\ it will progress to step S9, and if it exists 
outside, it will progress to step S10 - step S12. 

[0073] a step — S9 — **** — an interest — a point (Cc, Mc, Yc) — the above — the — one — color 
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reproduction — a field — g — one — _ — two — ' — the interior — existing — a case — the — an interest — 
a point (Cc, Mc, Yc) — corresponding — the above — C'M'Y — ' — a color space — inside — a coordinate — 
a point (Cc\ Mc\ Yc') — a step — S — five — having asked — conversion — a polynomial — calculating . Next, 
it progresses to step S13. 

[0074] a step — S — ten - a step — S — 12 — **** — an interest — a point (Cc, Mc, Yc) — the above — 
the — one — color reproduction — a field — g — one — _ — two — ' — the exterior — existing — a case — 
the — an interest — a point (Cc, Mc, Yc) — corresponding — the above — C'M'Y — ' — a color space — 
inside — a coordinate — a point (Cc', Mc\ Yc') — the following — being shown — one — order — an 
extrapolation — determining . 

[0075] At step S10 of this step S10 - the step S12, the representation point (calcium, Ma, Ya) which is used by 
the primary extrapolation and which is one inside color reproduction field g1_2' of the above 1st is determined. 
Here, the white round head a3 shown in drawing 9 should be made into that representation point, and only 
distance D' shall be mutually separated between the representation point expressed with a circle [ this / white / 
a3 ] and the interested point expressed with the above-mentioned black dot a1. In addition, the same 
representation point is used here to all the interested points of the exterior of color reproduction field g1_2' of 
the above 1st Next, it progresses to step S1 1. 

[0076] The interested point expressed with step S1 1 by the black dot a1 of drawing 9 describing above (Cc, Mc, 
Yc), It is on the straight line which connects mutually the representation point (calcium, Ma, Ya) searched for by 
step S9 expressed with a circle [ of drawing 9 / white / a3 ] describing above. The surface point (Cb, Mb, Yb) 
which exists on the front face of color reproduction field g1_2' of the above 1st or near [ inside color 
reproduction field g1_2' / surface ] the above 1st is determined. This surface point is shown by with a circle 
[ white / a2 ] at drawing 9 . Here, only distance Ds shall be mutually separated between the surface point 
expressed with a circle [ this / white / a2 ] and the representation point expressed with a circle [ above- 
mentioned / white / a1 ]. 

[0077] A setup of this surface point from the interested point expressed with the above-mentioned black dot a1 
The predetermined point brought close distance every is set to the representation point expressed with a circle 
[ above-mentioned / white / a3 ]. It is carried out by making into a surface point the point judged whether the 
point set up such is in the interior of color reproduction field g1_2' of the above 1st, or it would be outside like 
the judgment at the above-mentioned step S3, and judged that is in the interior for the first time. 
[0078] Next, before progressing to step S12, with reference to drawing 10 , each point in a C'M'Y' color space 
corresponding to the interested point expressed with the above-mentioned black dot a1 in a CMY color space, 
the surface point expressed with a circle [ above-mentioned / white / a2 ], and each representation point 
expressed with a circle [ above-mentioned / white / a3 ] is described. 

[0079] C'M'Y — ' — a color space — expressing — drawing 10 — drawing 4 — in addition — drawing 4 — **** 
— there is nothing — one — a ** — a black dot — a — one — ' — and — two — a ** — white — a round 
head — a — two — f — a — three — f — being shown — having — **** . Black dot aV is a point 
corresponding to the interested point (Cc, Mc, Yc) expressed with the black dot a1 shown in drawing 9 , and the 
coordinate (Cc\ Mc\ Yc') of this point is searched for at the following step S11. 

[0080] C'M'Y' corresponding to the surface point (Cb, Mb, Yb) expressed with a circle [ white / a2 ] shows white 
round-head a2' to drawing 9 — the point in a color space is expressed. Here, the point in this C'M'Y' color space 
shall be prescribed by the coordinate (Cb\ Mb', Yb'). This coordinate is searched for from the coordinate of the 
surface point describing above using the conversion polynomial for which it asked at step S5. 
[0081] White round-head a3' expresses the point in this C'M'Y' color space corresponding to the representation 
point (calcium, Ma, Ya) expressed with a circle [ white / a3 ] shown in drawing 9 . Here, the point in this C'M'Y' 
color space shall be prescribed by the coordinate (calcium', Ma', Ya'). This coordinate is searched for from the 
coordinate of the representation point describing above using the conversion polynomial for which it asked at 
step S5 as well as the case of above-mentioned white round-head a2'. 

[0082] a step — S — 12 — **** — the following — several — two — being shown — primary — an 
extrapolation — a formula — using — CMY — a color space — inside — a coordinate (Cc, Mc, Yc) — being 
located — an interest — a point — a — one — corresponding — C'M'Y — ' — a color space — a point — a — 
one — ' — a coordinate (Cc', Mc', Yc') — calculating . 
[0083] 
[Equation 2] 
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(10) 



(12) 



(11) 



[0084] The ratio of distance D' between the representation point a3 in the CMY color space to the distance Ds 
between the representation point a3 in a CMY color space and the surface point a2 and the interested point a1 
three formula (10) - (12) shown in several 2 It can set to a CIVI'V color space. The coordinate corresponding to 
the representation point describing above ( — calcium — ' — Ma — ' — Ya — ' — ) — a point — a — three — ' 

— the above — a front face — a point — corresponding — a coordinate (Cb\ Mb', Yb') — a point — a — two - 

- ' — between — distance — receiving — the above — representation — a point — corresponding — a 
coordinate (calcium', Ma', Ya') — a point — a — three — ' — the above — an interest — a point — 
corresponding — a coordinate ( — Cc — ' — Mc — ' — Yc — ' — ) — a point — a — : one — ' — between — 
distance — a ratio — equal — becoming — as — an interest — a point — a — one — corresponding — a 
point — a — one — ' — a coordinate (Cc\ Mc\ Yc') — asking — an extrapolation — a formula — becoming — 
**** . here — ratio DVDs — a ratio — since it can rewrite like (Cc-calcium)/(Cb-calcium) — three above- 
mentioned formula (10) - (12) — each serves as primary extrapolation types which the right-hand side becomes 
from the primary type of Cc, Mc, and Yc. These formulas (10) The coordinate (Cc\ Mc', Yc') of point a1 f in the 
above-mentioned C'M'Y' color space is determined by - (12) from the coordinate (Cc, Mc, Yc) of the interested 
point a1. Next, it progresses to step S13. 

[0085] At step S13, the correspondence relation between the coordinate (Cc, Mc, Yc) of the interested point 
acquired at step S6 and the coordinate (Cc', Mc', Yc') of the point in the above-mentioned C'M'Y' color space 
corresponding to this interested point calculated at step S9 and step S12 is determined. Next, it progresses to 
step S14. 

[0086] At step S14, the coordinate (Rc, Gc, Be) of the interested point in the above-mentioned RGB color 
space corresponding to the correspondence-related point of a coordinate (Cc, Mc, Yc) of the coordinate (Cc, 
Mc, Yc) and coordinate (Cc', Mc', Yc') which were acqujred at the above-mentioned step S13 is searched for 
first The coordinate (Rc, Gc, Be) of this interested point is already acquired step S6. Next, the coordinate (Lc*, 
ac*, be*) of the point in the above-mentioned L*a*b* space corresponding to the point of a coordinate (Cc\ 
Mc', Yc') correspondence-related [ this ] is searched for by the inverse transformation of the conversion 
expressed with above-mentioned formula (4) - (6). And the correspondence relation between the coordinate (Rc, 
Gc, Be) of the interested point in the above-mentioned RGB color space and the coordinate (Lc*, ac*, be*) of 
the point in the above-mentioned L*a*b* space corresponding to the interested point is determined from the 
coordinate (Cc, Mc, Yc) and coordinate (Lc*, ac*, be*) which were searched for in this way. 

[0087] By asking for such correspondence relation from the coordinate (Rc, Gc, Be) of each interested points of 
all over the 1st inside and outside of definition field g1_1'color reproduction field g1_2 of the inner above 1st' in 
the above-mentioned RGB color space The color conversion definition SD which changes the coordinate (Rc, 
Gc, Be) of each of these interested points of all into each corresponding coordinate (Lc*, ac*, be*) is 
determined. 

[0088] The color conversion definition creation approach of this operation gestalt contains each of all top-most 
vertices of the above-mentioned rectangular parallelepiped shown in drawing 7 , and each of above-mentioned 
midpoints in this way. Since the exclusive chart CT 1 which has the color patch generated based on many data 
near the boundary of the color field expressed with the rectangular parallelepiped is used, The color conversion 
definition SD near the boundary of color reproduction field g1_2 of the above 1st or color reproduction field g2_2 
of the above 2nd and out of a boundary can be created with high precision. 

[0089] moreover, when the three-dimensions look-up table (3D-LUT) showing the color conversion definition SD 
determined using the above-mentioned exclusive chart CT 1 in this way is formed The gradation value Rc in 
which this 3D-LUT has 10 bits (1024) gradation, for example, respectively, It becomes the thing which has very 
big size and which has data of each class which consist of Gc, Be, Lc*, ac*, and be* (Rc, Gc, Be, Lc*, ac*, be*) 
more than the 729 (729= 93) individuals that are the number of color patches at least. However, by the color 
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conversion definition creation approach of this operation gestalt, if the multiplier of the polynomial of formula (1) 
above-mentioned - (12) and above-mentioned type [ above-mentioned ] (7) - (9) is memorized, since the color 
conversion definition SD can be created with these formulas and multipliers, the memory resource in a personal 
computer can be saved greatly. 

[0090] The comparison result of the case where color conversion definition creation described above is 
performed using the conventional IT8 chart, and the case where it carries out using the exclusive chart of this 
operation gestalt is shown in Table 1. 
[0091] 
[Table 1] 







f t-hB 
( I T 8 ) 


f t-hC 
( I T 8 ) 




7 2 9 


2 8 8 


2 8 8 




7 &#JE5£ + a 


3 &£-J®i£ 


*W 


2 8 8 few 


1 . 8 


1 . 9 


4 . 6 


3 3 7 5 60 


1 . 7 


6 . 5 


12. 0 



[0092] Chart A and Chart B which are the name of three charts, and each chart C are shown in the maximum 
upper case of Table 1. Chart A is a color chart equivalent to the exclusive chart of this operation gestalt, and 
Chart B and Chart C express an IT8 chart. Each item of the number of patches, an algorithm, the average color 
difference of 228 colors, and the average color difference of 3375 colors is shown in the leftmost column of 
Table 1, and each of these items are hereafter explained to it to each of three above-mentioned charts. 
[0093] About the number of patches, 729, Chart B, and Chart C of Chart A are 288. Although the number of 
patches of Chart B and Chart C is the same in this way, since the manufacturers who created differ, the above- 
mentioned manufacturer objective colors differ mutually. 

[0094] An algorithm shows the algorithm used when creating a color conversion definition using each of these 
charts. About Chart A, the color conversion definition was created by performing a primary extrapolation in the 
exterior of a color reproduction field like color conversion definition creation of this operation gestalt using the 
7th polynomial in the color reproduction field. Moreover, about Chart B, the color conversion definition was 
created using the 3rd polynomial within and without the color reproduction field. The algorithm considered to be 
most suitable for each of these charts is adopted as each of these charts. In addition, about Chart C, the 
algorithm is unknown. 

[0095] A new color chart with the color patch of 288 different colors from these charts is prepared. The L*a*b* 
data of 288 classification by color which changed the CMY data which read and obtained the prepared color 
chart with the scanner for every above-mentioned charts A, B, and C by the color conversion definition obtained 
using these charts, The color difference of the 288 classification by color which compared mutually the L*a*b* 
data of the 288 classification by color which carried out the colorimetry of the prepared color chart, and 
obtained it, and obtained them was measured. Although the average value of the color difference of the L*a*b* 
data of these 288 classification by color was as large as 4.6 to Chart C, it was as small as 1.9 with Chart B, and 
still as smaller as 1.8 with Chart A. 

[0096] Similarly a new color chart with the color patch of 3375 colors was prepared, and the color difference 
was similarly measured about this color chart The average value of the color difference of the L*a*b* data of 
the 3375 classification by color corresponding to the color patch of these 3375 colors is very as large as 12.0 to 
Chart C, and as large as 6.5 also with Chart B. On the other hand, with the chart A equivalent to the exclusive 
chart of this operation gestalt, it was as small as 1.7. 

[0097] As shown in the above result, highly precise color conversion which brings about the very small color 
difference is performed by the color conversion definition created using the exclusive chart of this operation 
gestalt 

[0098] In addition, although the color conversion definition between the colorimetry value data expressed with 
the coordinate value in the scanner output data expressed with the coordinate value in the RGB color space of 
a scanner and a L*a*b* color space was taken up with this operation gestalt, the color conversion definition 
creation approach of this invention is not restricted to the color conversion definition between those color 
spaces, and it may be used in order to create the color conversion definition between two general color spaces. 
[0099] Moreover, by the color conversion definition creation approach of this operation gestalt, since the primary 
extrapolation mentioned above is performed for creation of the color conversion definition in the exterior of a 
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color reproduction field, the mutual physical relationship of each of two surface points corresponding to each of 
two interested points is maintained also in each of those two interested points. For this reason, there is 
adjustment in the color conversion definition created by the color conversion definition creation approach of this 
operation gestalt physically, without the tone reversal mentioned above arising. Since the exclusive chart of this 
operation gestalt is what brings about many color data near the boundary of a color reproduction field, it is 
suitable as a color chart for creating the color conversion definition in the color reproduction field exterior with a 
sufficient precision. 
[0100] 

[Effect of the Invention] As explained above, according to this invention, the color chart suitable for creation of 
a highly precise color conversion definition and the color conversion definition creation approach which creates 
the color conversion definition using the color chart are offered. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole example block diagram of an image processing system. 

[Drawing 2] It is drawing having shown signs that image data was changed in a personal computer. 

[Drawing 3] It is drawing showing the RGB color space where the output data of a scanner are specified. 

[Drawing 4] It is drawing showing the L*a*b* color space where colorimetry value data are specified. 

[Drawing 5] It is drawing showing the exclusive chart of this operation gestalt. 

[Drawing 6] It is drawing showing the conventional IT8 chart. 

[Drawing 7] It is drawing showing the amount space of CMY coloring matter where the amount of coloring matter 
of each coloring matter of CMY each color which constitutes each color patch of the exclusive chart of this 
operation gestalt is specified. 

[Drawing 8] It is a flow chart showing the color conversion definition creation approach of this operation gestalt 
[Drawing 9] It is drawing showing the CMY space corresponding to the RGB color space shown in drawing 3 . 
[Drawing 10] It is drawing showing the C'M'Y' space corresponding to the L*a*b* color space shown in drawing 
4 . 

[Drawing 11] It is drawing showing xy chromaticity diagram. 
[Description of Notations] 

1 Scanner 

2 Personal Computer 

3 Printer 

10 Image Processing System 
a1, aV Interested point 
a2, a2' Surface point 
a3, a3* Representation point 
, g1_1' 1st definition field 
g1_2, g1_2' 1st color reproduction field 
g2_1, g2_V 2nd definition field 
g2_2 f g2_2\ g2_2" 2nd color reproduction field 
CT1 Exclusive chart 
CT2 IT8 chart 

SD Scanner color conversion definition 
PD Printer color conversion definition 
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&x&mmmm s d ^^1-5., 

[0 0 3 6] m 8 f±, *^Ji^S©fe^^^^*ffi 
[0 0 3 7] ^x-y7°S 1 Xit, R V±(Cffr££*lfclF 
h©1Iifc<Dfe^^;^tUC*tJS;-f -5 R G Bx-^ 

^n^mt. m 3 }c^i-r GBMf B i©i i <D&M^m 
i_2fp©7 2 9m<vMM& j tn : eiiiz£'z>xm£ 

ftZ> 0 afc*J» ±IE7 2 9m?>m.W&CDyib. Il<DM 

§ifi*£g i_2©IE±l;3 8 6m©MtI£^#£^- 
6„ i^C^x^S 2^jtif 0 

[0 0 3 8] ^fyT'S 2-C'fi, RGB&Qffl<DZ\fab 
<D7 2 9fB<7?#Mil<&£:, IH9}OjH-CMY&£P E g<£># 

[0 0 3 9] El9{i. 0 3^-TRGBfe^rat-^-r 
5 CMY^HSrSH-EJ-ekSo 

[0 0 4 0] S9tC^-TCMYfe^Fp^i, Ctt, Mfik 
iBlOfYlEbOSoOS^ISfCioTMS/ii^^H?)., 1^ 

(ii©ii^ g i_i' ) T*fc5„ msx\ znm 
igi_r ^stta, iit't^W6o©B^^ 

sm^cg i_2' ) ^^-r 0 

[004 1] ZZX\ RGBMf B 1©Iljg (R, G, 
B) iZttfci-%CMY&£ffl(Dmm& (C, M, Y) 

fi, 

- (1) 

- (2) 

- (3) 

iff. 



C = — 1 o g 10 R 
M = — 1 o g io G 
Y = - 1 o g .o B 

fe'£&£fg S D te £ 3 feS^tt^^ ftjf £ 4 5 © 
[004 2] ^f'y/S 3T*li, afe^ioTRVl 

{1,04 (C^f L * a * b * feS W©» 2 ©feSm^S^ g 

2 _2 <*><£> 7 2 9jB©MS,iS-?-*L-PtLtCj:o-Ca$n 
5„ ft}b\ £<&7 2 9|B©M«;6©5*>» L*a*b*fe 
£W<©S& 2 <0&M&ffl& g 2 _ 2 ©*S±{C t3 8 6fl 

[0 0 4 3] ^f7/S4T*li > La'b'fe$f|©: 
tlt>(D7 2 9jBtf>£M$£,££r, WTfC^^ J; 5 0 

i'T\ C* M' Y' fe^Wttt, W10-16 4 

3 5 2-9&4R|£H5*$;h<S£5KU (X, Y, Z) ^ 
(L', a*, b*) «©«feffia»&0Hft<*ft-Cft5, x 

C =F<r (L* , a*, b*) 
M' = Fir (L* , a*, b*) 
Y' =Fr (L\ a*, b*) 

flUcoi^TSATfcifc"**. ftfc\ c^T*®f9&5 L* a* 
b*ft£Wf±, CIELABfi2Wf*5tt5. 

L*= 1 1 6 X f (Y/Y.) - 
a' = 5 0 0 X { f (X/X.) 
b' = 2 00X { f (Y/Y.) 
£JB^T, XYZfe^KtetettS 7 2 91@©#M«^ 

(x, Y, z) tcsK«1-5. flU r©H«a;-cffiffi$ 

ftSHSf (t) (±, t>0. 0 08 8 5 6©$Sit 

f (t) = t 

£ft9, tSO. 0 0 8 8 5 6 C0ffiB-T?fi, 
f (t) =7. 7 8 7Xt+16/116 

G5#:*fflB* *nJR3U*J) 2 7~2 8-<-v ! # 
SB) . 

[00 4 8] ft{e, r©i 5^**^X4* 7 2 9f@ 
<D&mM& (X, Y, Z) £\ WTroi^lCLT, C* 
M' Y* Mf B 1 c l ] 0 7 2 9|©#II,* (C , M' , 

y* ) s. 

[0049] il 111 xyfeif0S:*+0-C*)5 o 
[0 0 5 0] |5}0feH 2?£-f-5£©£i££fflo/c-£fe 

mmoowz^ £Mx-m$.ntz. ±Ei2©fesii 

g 2_2^^LfcfeSm^tg 2_2" a**$*tT^ 

So 



(6) #12 0 0 2-2 7 2 7 2 
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- (1*) 

- (2') 

- (3') 

*'V*4ft#te©4:V\ CMYWilfe^END (Equi 
valent neutral density)! 
(C* , M' , Y' ) (D^ra^^-fo 
[0 0 4 4] El OH HUtC^-fL* a' b* Affile 

C* M* Y* SWS:*-rH-eifo5 8 
[0 0 4 5] 01 OtC^-TC' M' Y' &£Kfi, C 
10 ft, M' «N JSitfY' $4©3o©£*$4(Cio-CJl^ 

l±, 0 4 IdSt L* a ' b ' fe^F^rtOf 2 ©Sift g 
2_llCttfc-FZ>m%i (I2©£il«g2_l' ) T* 
fcSo BlOt, :©!2©fi«l«g2_l' \ct;£ 

04{C/Tti"L' a' b*fe£|R|l>?©JS2©fe?IS 
ig2_2tmt5feffi|i| (!2©MWg2_ 
2' ) tifrt. 

[00 4 6] 04feS-f L* a' b'fe^K©±E7 2 9 
20 <@£>#MS£ (L*. a*, b*) fcm-rS, r©il 
0 tC^C' M' Y' &&m'P<D&mMM (C , 
* M' , Y* ) tt, £»5t 

... ( 4 ) 

- (5) 

- (6) 

58 [0 0 4 7] *1\ r rT*±IE7 2 9{B©#M«J& (L 
a', b') KTfc*i-BW»a; 

-16 ••• (a 1) 

- f (Y/Y.) I - (a 2) 

- f (Z/Z.) ) - (a 3) 
[0 0 5 1] ^CtXYZfeSIHfOiSjfi (X, Y, 

Z) <t, xyMll©IK (x, y) tt % £(T<7>II§ 

[0 0 5 2] 

x = X/ (X + Y+Z) 
y=Y/ (X + Y + Z) 
ft*, zfegffili. 
z = l-x-y=Z/ (X + Y+Z) 
40 -CSe£;ix3 0 z fegffitt, 0 1 1 <D x y 

iS^Xttt&VjbZtf* «©W*^Sift5. 
[0 0 5 3] r©x y&£0±te@f£<D6fej6£ 

**iE^ti-ett. c i Eo&mmmoytD* <d 

&&m*3ttUT<0& (x., y., z.) £r6fe,6W m 
[00 54] 

(x. ( y.) = (0. 3 4 5 7, 0. 3 5 8 6) 

#ac r<DxyfeS0±fc, r, g, B<D&m.&zm-f 

50 $$ g 2_2" =fc?&©ffi«T 1 Hi5, 
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immtio :©Hfii©WTiit 

g2_2" Z&SU fr^&mtf&'btti:%£ 

G. n , B w ©xyzMfi^ -ttl^tb (xi, y«, 
zi) ^ (xt, yt, zc) > (xb, yi, z B ) 

[0 0 5 5] xyM@lt#lMR w , G 

fc>a»5«fc5£» r©xyfe*E3»±, RGB#feOjPj£?l 10 

6**-f-^rai4o-Cl>5. xyMli©* 
R = a u X+a.2 Y+a, 3 Z 
G=a 21 X + 322 Y+a a Z 
B=a 3 , X+332 Y+333 Z 

riOitalfi, 6fe/& (x., y., z.) {CHU 

an x. + an y. + ais z. = l 
a si x. + a22 y. + az3 z. = l 
a 31 x. + a32 y. + a33 z. = l 

R<D}%&&. (xi, y«, z«) fCMU 

a 21 x« + a22 y « + s » z « = 0 
a 31 xi + as y« + a33 z « = 0 

G©J^fe,£ (x«, y 6 , Zg) fC§§U 

an xc + an yc + ai3 z g = 0 
a 31 Xc + a32 y g + a 33 z g = 0 

B<Dffi&&. (xi, y., zb) }CHU 

an xs + ai2 yB + au zb=0 
a 21 Xs + a22 y B + a23 Zb = 0 

[00 5 7] ^tvf><7)^i (a 7) ~ (a 15) ^iCH, 
09*tf, a„ , a i 2 , a 13 ^#tfS{C#g-r?. <t , 30 

CO 3*©S; 

an x. + ai2 y. + ais Zw=l 
an Xc + ai2 yc + ai3 zc = 0 
an XB + ai2 yB + au zb = 0 

9, an, aii , an SrsfcfcSr. SfcCft 
tm&KLX, an, 3 22 , 3 23 £^tr5£t>3##& *K 

C =- 1 o g,o (R/R.) 

M' =- 1 o g,„ (G/G.) 

Y' =- 1 o g» (B/B.) 

(a 6) lCftALT#«> 

"to 



(7) #|» 2 0 0 2 - 2 7 2 7 2 
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/<7/-?R, G, BS^A-T^i:, xyfij£El±<£>£ 
S\ rtlb^^y^-^^J;oT^$tb?)RGB^± 
©ffifl (R, G, B) laotSfiimS, ffiSI 

(r, g, b) tZ(DmMtf%i-&tmz&*itir±.m 
mm (x, y, z) <tf±, wTioTtiifftsiao 

i^J : i&HftJS 1 2 5-1 3 0^-v?#l$) „ 
[0 0 5 6] 

- (a4) 

- (a 5) 
- (a 6) 



Z^X\ JggcR., G 
.rz (DSmZ-tB*. (a 4) - 
fcR, G, B-til-e*l©ffi«: 



[00 6 0] KJLhi^fciM^ * (a 1) ~ (a 
3) . 5$ (a 4) ~ (a 6) , fcilKsS (a 1 6) ~ 
(a 18) Z&tfLiT&ZbiCXV. ±f2L'a'b'££ 

M©ffi£j6 (L*. a', b') fcM^1-5, C M' 

y' &£m*<D&mm& (c , m' , v ) £#«>3 

±1E'£&5£ (4) ~ (6) aUgfflSft*. ftfc, ^x-y 
T'S 5— Jttfo 



(a 7) 
(a 8) 
(a 9) 

(a 1 0) 
(all) 

(a 1 2) 
(a 1 3) 

(a 1 4) 
(a 1 5) 

33i, 332, a» &-&tfS;fc3#fip£U -tftfe© 
3l>£*1S5*;£fi¥< iirtc«tt) N JifEsS (a 4) ~ (a 

6) fflcmtbSfiRfta., (i, j=l, 2, 3) 

[0 0 5 8] Z<D£o\Cl,X$:tbbhtz&%Cau £f£o 
±fSj£ (a 4) ~ (a 6) tCj:oT, ffiS (X, Y, 
Z) f±, &g (R, G, B) ^&£ft"5o *LT, C 
©ffifil (R, G, B) f±, ^TffiSiaot, MS 
(C , M' , Y* ) {C^$tt5 0 
[0 0 5 9] 

- (a 1 6) 

- (a 1 7) 

- (a 1 8) 

[00 6 1] Xf^S5m JiffilFffl^- hCT 

(R, G, B) tc*tl&1-5, ^ry7*S2t'*» 
fc±8ECMYSraf©«-ffi«^ (C, M, Y) ±E 

* - h C T 1 <D&&s< y ^£80fe LT# 
SJfeffi (L*. a*, b') IC^-T^, ^fy7 1 S4T' 
jfcfc/cifEC' M' Y' &s&|R]>t>«)#Mffjft (C , 

50 [00 6 2] 
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[§C1] 

, i + j + k s n . , 

c = 2 A m ijkC l M ] Y k 

, i + j + k^n . . 

M " 2 A™ijkC l M J Y k 

, i + j + ksn yv - , 



[00 6 3] til;*t3o(DS; (7) ~ (9) 

*lt>, ±ECMYftaSJ«fOf 10feSS««g 1_ 
2' <DftgBfC#£-f5, &ggj£ (C, M, Y) fCStffc-r 
3, 1EC M' Y* feSW4'©JSiai^i (C , M' , 
Y' ) iD&mM&ftX-hZo Zi%b<Dl& (7) ~ (9) 

mirWfcC, M, Y©nft#JSS:i:4oTJ3*)v #Jxtf 20 
5S (7) T'tt, ^JS^co^iSttA 0 ' lik c'm^'t-S 
3*13. a <1> ,» z<Dm<D&®;*mu » 

Si, j, kli« l/>Ttb<bO^±(75SiScT'fcoT, Itl 
P> ©Jpgc©ft i + j + k f±±K**©R# n £ ft o 
Tl^„ S (8) , (9) T'f±, #II5£<7)#II©#$C 

fi, A (2> i» „ a <3) i* £&$*vt^£. ft*>\ me? 
©5fc (7) ~ (9) »cJ:oT^$n5«ljl©»«r±, ft 

fi, ::©*:;*;©&$: n£rn = 7 

[00 64] ^fy^S2-e#6t)ilfc, CM 30 

Y&£F«9©^1 ©feS^I^g 1_2' ^©7 2 90© 
(C, M, Y) £±fE5£ (7) ~ (9) ©£i22 
©C, M, Y{c^A1-^Ci:{cj:oT#bnfcM^ 

(c , m' , y* ) -ttvftui, ztit><z>&mm& 

(C, M, Y) (cM^-T5)^x-y7 p S 2T*S?#3tlfc7 

2 9m<Dmm& (c* , m' , y ) -tti-ett^sm-r 
<a t» , a <s) ,* m^pnfi, ±ES; (7) ~ o) \z 
y' ) &zhb<D&mn&&#x*¥-®Lx%bi$mL& 40 

iM^fLtiSA" 1 ift % A <a » „ A 0) ift £± 
IBS; (7) ~ (9) JcSffl-f-5^i:{C«toT, ±KCM 
YffiWP^ffiSjfit (C, M, Y) i^BC M' V 
fe£IH«P©m«£ (C* , M' , Y* ) --©'£&£iii^ 

S 6— iStr„ 

[0 0 6 5] ^t«^S 6T*f4, Emc^-fRGBfegg 
Wtc*»t5±ie« 1 ©£»M&g 1 1 <D 0 *>©, fe£ 
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- < 7 ) 



- ( 8 ) 



- ( 9 ) 



1-5. EiTT-fi, ^ftb©H<L^©5^©lo©§j-L\& 

(Re g«, Be) KmnLxMw*m#>zi)K -©p 

B«) ©»g-tH«ftlftf^*StTfciX5. ^ic^xs/^s 
7~^7 L y7°S 8^ittp e 
[0 0 6 6] ^fy/S 7~^.'rs/7 s S 8 T*,4, 

/S6 -esfl. bfcH^-tn-Piids, ±ESB 1 ©feff§i 

[0 0 6 7] fcSH&jiS (Rc, Go, Be) 
5Sff£g l_2©ftgfl W») Jc#^E-f5*&tH:, 
w©BK?jS (Rc, Gc, Be) Kl»Jt1"5, @9(c^1- 
CMY^rtWHM (Cc, Me, Ye) t>> CMYS 

rartojgi ofeSSi« g i_2' ©rtgp (^95) 

ft1-5fC* x ifE^J/ttt, M't-M (Cc, Me, Ye) tf* 

IiroMStSgi_2' ©rt^icfcsavg^fcWJ 
1-5Ct{Ci.oTn9 0 

[0068] r. <Dmm<o^-m<r>-mK^>^x, warn 9 

[0 0 6 9] ±^LfcCMY2g^Sr^1-0 9fCf4, i3 
t£.±ftt\ lOffll^La 1 tJiO : 2o©e^La 2, a 3 

2o©xfPbl, b 2 £tfv^$ftT^5„ e^La 
2, a 3i±±fE«£lcfiMH&-?£>5fc«>, mfcIttBJI- 
5. H*La 1(4, ±i£LfcH'L>,£ (Cc , M« , Yc) £ 

[0 0 7 0] ^OHiA^ta*ali»?>, MttirY 

#<k^^tpMY¥B±(c, lB30fc-^HT-^$4x5a 
i^^T51-„ r©«-g-(r{4, ^©S^i:, ±E^2©fe 
g 1 _ 2 ' i: © 2 o©^*5#S L, ^rtv^© 
2 o©*jS-t*t-e*i*«, ±IExE|]bl, b2lCetot* 
$^5o PJ0l£^1-i§-§-Kf4, Cne>©xRlbl, b2 
T-*3ix5 2o©^©CJS^ffi.i, ^Tnt>, H^La 
l-C*$*t«±|EB8^jS (Cc, Mc, Yc) ©Cffiglfi 

r©HAa lT*^3tt5M^,*J4. ±IE^l©feffmm 

[0 0 7 1 ] -«§:fC{4, MY¥ffi±^c(fT-ft< . CMf 
B±*5j;U t YC¥B±{-t> j eix ; engi^*T5L. |h]« 
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m,c,\6 (Cc, Mc, y<) (omwMt, ztibvm 

BZh^tits ±.BB l <D&nmm® g i_2' t(D$i 

&<d®.wm t <D±;m& zm^z r 1 \c £ o x , 

(Cc, M., Y«) AK :©ii©MJ|ligi_ 

[0 0 7 2] r©4^CLTm£*l7c££3IKSoV 
"C *M^<b/iofcM^ (Co, Mc, Y t ) H 

S 9-it^ x ^(C^-rttfi^xy^S lO-Xfy 10 
7"S 1 2^ittp 0 
[0 0 7 3] *xs/7°S 9^(4, m>L\& (Cc, Mc , Y 

c) tf±m%i<D&w$Lm®g i_2* ©rtgi5(c#ft-r 

S^g-ro, *©H<i>£ (Cc, Mc, Yc) {c^-f^ 
1EC M' Y' ££H1><0fiS;»£ (Cc' , Mc' , Y 
«' ) «\ ^r-yy'S 5T*#a6fc'gm#if:£le4oTff 
®1"5„ ftfc, K^y^S 1 3^iits\, 

[0 0 7 4] ^x-yt/S 1 0^f->/S 1 2^(4, H 
•bfi, (Cc, Mc, Yc) ^ifg^icofeff^^g 1_ 
2' ©^SH^ftl" 3 ^:<Dgl<i>,6 (Cc, Mc, 20 

Yc) iC^-fS, ±EC* M' Y' &£f$<P<D&WM 

(Cc' , Mc' , Yc* ) ^WTfC^-r lW^fCio 

[0 0 7 5] ■LCD^.Xs/T'S 1 0 ->:/S 1 2©5 
*p©v *x;y^S l o-Cfi, 1^M^T*^$|X5, ± 
ESS 1 ©feffSLfil^g 1 _2 ' ft&o) 1 ,£-e;fc5{mS 

(C, M„, Y.) £*5E-r5„ E9IOTf 
S^La 3 %*<Di\m&t U wtoe^La 3T'^$n-5<t 

<^c^tTiwn:io©fm#^ffi$ti-5„ * 

x-y^S 1 l^ittfo 
[0 0 7 6] ^fy/S 1 1 -efl, 129(75^3 1 T'^ 
StiaiiEIB&jGi (Cc, Mc, Yc) ir, m9<D(3%a 
Sff^S^fy/Sg T-*fe *b;}xfc-tfEtt^/& ( C 
., M., Y.) irSrSv^r^jEi^ifrfcoT, ±IB» 
i©feSat«gi_2' ©*iB±fcSv>tt±iS|gi© 

ffi,6 (C, M k , Yb) £ft£-f5„ Z<D&M&iZ, m 40 
9T-I4. fiAa 2T'/T$tl5o ZZX\t^ Z<D&%a 2 
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[0 0 7 7] r©3cB,6©f££f4, 09*. tf, liESAa 
R3eLfc/S*«±BJS 1 ©MlWg l_2 ' ©rtSBfc 

5 jwmwc*> 5 a»£±fE* x y y s 3 x<Dm%. t mm 

[0 0 7 8] <WC*xs/7°S 1 2{CittfM(C N Hi 0^ 

tse^La 3x-^$ix5{m^^ti^tb^^-r-5, c 
m' y* fe^ra{cjo(t5#,*{co^-r^-c*j< 0 

[00 7 9] C M' Y' &QM*H1rm\ 0f±, 04 
{CAP^T, 04Cli*l\ lo©Jlj*la 1' ^±0^20 
©6;*La2', a 3' t^iJtlT^S. IAa 1' 

(4, m9iC7fk-rm%a lxm^n^m^ (c«, m., 

Yc) fc#J6-*-a*T?*)0, ^©,£©01^1 (Cc' , 
Mc' , Yc' ) (4, KTO^fy^Sl lT**febtl 

So 

[0 0 8 0] 6Aa 2' (4, 0 9 fC^I" fi ;*L a 2T't$ 
*i3*Ej£ (Cb, Mb, Yb) ICMfc-fZ, C M' 

y' feSfflrto^Sr^-r. rrt, roc m' y' 

ffiWrtO^ittMfll (Cb' , Mb' , Yb' ) T'^$n 
[0 0 8 1] e^La 3 ' {4, 09lC*te?la 3t'f$ 

tizttmti (c, m., y.) {£2tjs-f5, r©c 
m' y' fesratc*s»t5^srii-r. r©c 

M' Y' fe£Krt©£ttM£ (C. ' , M. ' , Y. ' ) 

x-mfeZfazbok-tZo z<Dmmte. ±^&%a2' 

[0 0 8 2] ^fj/7S 1 2Tf4, £AT«>3R 2 
ftffi^Srffl^T, CMYfeffiWfOjaW (C«, Mc, 

Yc) tcfta-rsH^a i testis -r -5, c m' y 

feSBO^a 1' (C , M.' , Y«' ) fc» 

[0 0 8 3] 
IW2] 



(10) 
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[0 0 8 4] $:2(£*1-3o©5£ (10) ~ (12) 
fi, CMY&£ffl$>(DiXm&a 3<t^ffi^a 2 t<Df$<D 
Sg$£D, t^tf-r3CMYfi£P B ^<D{m6a 3 <tH^ 
a li:Ora<OSg^|D' ©itri\ C* M* Y' fe^^{C*3 
■t3, ±ffift3JjKfc*ttS-f3ffi* (C , M. ' , 

y.' ) ©jfia3' t±.mtm&\cMfci-z>mM 

(Ci' , Mb' , Yb' ) ©fia2' £ ©|ffl©IB(HC*f 
1"5±Eff:*^^*fJC-r5ffi« (C , M. ' , 
Y.' ) C^a3' fcilBli^tcSt^SffiS 

(C. ' , M. ' , Y» ' ) ©£a 1 ' t<D?$<DmM<Dl£ 20 
K4SfL<ft«J:5^ §6&j£a lfC^-fS^a 1' © 
MM (C , M. ' , Y c ' ) Sr*65»^ftoT 
1^3. JfcD' /D,f±, Jt (C.-C.) / (Cb 

-C.) ©ipf-Sf _hfE3 
o©:£ (10) ~ (12) ^*l€*U4, £j2^Cc, 

tlib©5£ (1 0) ~ (1 2) fcio-CH'twSa 1©MS 
(Cc, Me, Yc) d»e>±EC' M' Y* fe^ra^©^ 
a 1* ©MS (Cc* , Me' , Yc' ) as*jE$tL4„ 
ftUfy/S 1 3— mtr. 30 
[0 0 8 5] ^T'^S 1 3T*f4, Xfy^S6t*|!# 
SftfcH&jfte&tt (Cc, Mc, Yc) i:, ^fy^S 
9*3±tJ f ^T5'7 p S 1 2X^1^^ ~©l§'fr,SJC*f 
^1-^±f£C M' Y* fe£IW*©;i&©m« (Cc' , 
Mc' , Yc' ) £<0#j£BMR&ftj£-f5. ^77/ 
S l 4 ~- ittPo 

[0 0 8 6] 7fy^S 1 *1\ ifE^xyT' 

S 1 3T'#?>tLfcffiS (Cc, Mc, Yc) irffiS 

(Cc' , Mc' , Yc' ) £0*ft&Hfll0>, MS (Cc, 
Mc, Yc) ©^tcM^1-5±IBRGBfe^rt©H^ 40 
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